Phenotypic variability in induction of P-glycoprotein mRNA by aromatic hydrocarbons in primary human hepatocytes.
To determine whether human liver responds to treatment with aromatic hydrocarbons (AHs) with induction of the multidrug resistance (mdr) gene product P-glycoprotein and whether AH induction of mdr involves the Ah receptor, we compared induction of mdr mRNA with induction of cytochrome P450 (CYP)1A1 mRNA in AH-treated cultures of primary human hepatocytes. Hepatocytes from all 15 individuals tested responded to treatment with 3-methylcholanthrene (MC) or 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) with induction of CYP1A1 mRNA. However, only 62% and 55% of the preparations responded to treatment with MC and TCDD, respectively, with induction of mdr mRNA. Indeed, in some individuals mdr mRNA was suppressed by MC and TCDD despite robust CYP1A1 induction. These studies provide the first evidence that not only does individual variation in mdr induction by AH exist but that AHs regulate mdr in humans by a novel mechanism distinguishable from the classical Ah receptor pathway. The dramatic variability in AH induction of mdr may be a predictive risk factor that will help to identify an individual's risk of AH-associated toxicities.